The Colorado Potato Beetle, Leptinotarsa decemlineata, is a major agricultural pest of 13 solanaceous crops in the United States. Historically, a multitude of insecticides have been used to control 14 problematic populations. Due to increasing resistance to insecticides, novel compounds and 15 methodologies are warranted for the control of beetle populations. Mixed-isomer conjugated linoleic acid 16 has been studied in-depth for its beneficial properties to mammalian systems. At the same time, studies 17 have demonstrated that conjugated linoleic acid can manipulate fatty acid composition in non-mammalian 18 systems, resulting in embryo mortality. Consequently, experiments were conducted to assess the effects of 19 foliar-applied conjugated linoleic acid on larval growth, embryogenesis, and feeding preference in 20 Colorado potato beetle. Both maternal and deterrent effects of dietary conjugated linoleic acid were 21 assessed. Conjugated linoleic acid demonstrated desirable insecticidal properties, including increased 22 larval mortality, slowed larval development, antifeedant effects, and decreased egg viability after 23 maternal ingestion. 24 25 Introduction 26 27
140 t10c12) were detected on sprayed foliage using GC-FID analysis through 120 hours post-spraying, while 141 CLAs were not detectable in control foliage at any time. 142 143 Adult Feeding Assays 144 To investigate the effects of maternally fed CLA on oviposition, hatch rate, and larval survival, 16 adult 145 beetles (8 females, 8 males) of the same age and fitness were selected from the previously described lab 146 colony and assigned to dietary treatment groups. Beetles were fed leaf material (approx. 0.25 grams) 147 dosed with 30 ul of either 16% CLA daily or a no-treatment control. After a one-week treatment period, 148 pairs of beetles from the same treatment groups were allowed to mate for 24 hours before they were 149 separated back into their respective petri dishes. Females were observed for the oviposition of egg masses 150 until approximately 10 egg masses were collected from each dietary treatment group. During this time the 151 female beetles were dosed with their treatments until completion of the assay. These egg masses were 152 removed daily and put into separate labeled petri dishes on filter paper. They were counted and observed 153 for hatch rates throughout the assay. Two-way student's T-tests were conducted to compare hatch rates in 154 control and CLA feed insects. 160 Total extracted fatty acids were methylated using 0.5M sodium methoxide similar to methods described 161 by Christie 30 using select modifications described by Politz et al. 31 . Briefly, toluene was added to dried 162 dichloromethane extract (2:1 v/w). Next, 0.5M sodium methoxide was added in excess to lipid extracts 163 (100:1 v/w) and samples were heated at 60°C for 10 minutes in a water bath. The methylation reaction 164 was quenched with 0.35M glacial acetic acid (1.5:1 v/v) followed by hexane extraction of methyl esters to 165 yield a final FAME concentration of 10mg/ml. Relative abundance of fatty acid methyl esters (FAME) 166 was analyzed using gas chromatography (Agilent 6890N) coupled with flame ionization detection (GC-167 FID) as previously described 32 . A 100m biscyanopropyl polysiloxane capillary column (Rt-2560, Restek 168 Corp, Bellefonte, PA) was used for separation of FAMEs. FAME were identified using a custom 169 qualitative FAME standard (Matreya LLC, Pleasant Gap, PA, #SPL4833). Two-way student's T-tests 170 were conducted to compare means of individual fatty acids between groups.
172
Adult Choice Assay 239 over both short and longer term CLA consumption intervals. There were no significant differences in egg 240 viability between exposure times (i.e. short vs long) within each treatment. There was no significant 241 difference in the amount of eggs laid between the control group and the treatment groups. 242 243 Fatty acid composition analysis 246 Total fatty acid composition of L. decemlineata egg clutches showed several significant changes between 247 16% CLA-treated and controls ( Table 2) . Total saturated and mono-unsaturated fatty acids were 248 decreased in the 16% CLA group compared to controls (P=0.028 and P<0.001, respectively).
249 Polyunsaturated fatty acids were increased overall in the 16% CLA group compared to controls 250 (P<0.001). Individual CLA isomers (t10c12 and c9t11) were detected in the 16% CLA groups only. 251 Significant changes in fatty acids within the 16% CLA group versus controls were manifest as specific 252 reductions in 16:0, 20:0, 18:1c9, 18:1c11, 18:2n-6, 18:3n-6, and 18:3n-3, and an increase in CLA isomers.
253 The 9-desaturase activity in eggs was decreased in the 16% CLA treated group compared to controls (P 254 = 0.027).
255 284 to commonly used insecticides and ecological concern for deleterious effects of the current insecticidal 285 regiments, new biorational insecticidal compounds that are deemed as safer alternatives are needed for L.
286 decemlineata control. The goal of this investigation was to determine whether CLA can be used as an 287 effective biorational insecticide by disrupting the growth and survival of L. decemlineata through the 288 utilization of laboratory bioassays and greenhouse-based spray evaluation.
289
Reducing the growth and survival at the 2 nd instar stage of larval development prevents beetle 290 maturation and subsequent defoliation of potato fields. A foliar application of CLA effectively reduced 291 larval growth and survival at the 2 nd instar stage, and the dose-specific effects of CLA, whether applied in 292 an organic or aqueous solution, showed that the 16% CLA formulation caused 100% mortality over 4-293 days of dietary intake. Additional larval feeding trials with pure t10c12-and c9t11-CLA isomers 294 demonstrate a decreased foliage intake similar in effect as the mixed-isomer CLA. These data may also 295 suggest that the methyl ester moiety confers a general anti-feedant effect, as supported by data from 296 Szafranek 34 , although this requires further investigation.
297
To understand how CLA's effects would translate to an agriculture field, a greenhouse-spray 298 experiment was performed and subsequently 2 nd instar L. decemlineata larvae were fed CLA-treated leaf 299 material. A 40% decrease in larval survival from control was observed in this trial; however, a decline in 300 efficacy of 30% was observed when results were compared to the similar lab-based larval feeding 301 bioassay (i.e. aqueous suspension assay 
